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Abstract.—The small Japanese cedar longhorned beetle, Callidiellum rufipenne (Mot- 
schulsky) (Coleoptera: Cerambycidae), was discovered principally in three cultivars of 
American arborvitae, Thuja occidentalis L., in four towns in Fairfield and New Haven 
Co. in southwestern Connecticut. Between September 1998 and March 1999, infestations 
of C. rufipenne were found in 102 (0.5%) of 20,000 cupressaceous plants that were 
inspected in garden centers, nurseries, landscaped areas, and the wild in Connecticut. 
Within 2 years of planting, 94 (92.2%) of infested plants had been balled and burlaped, 
which may have stressed them. Of the 102 plants, 101 (99%) were 0.9-2.1 m high ar- 
borvitae that averaged 6.3 beetles/plant, and the other one was yellow cedar, Chamae- 
cyparis nootkatensis (D. Don) Sprach. Arrivals of beetles in wood material at ports of 
entry, increased international trade and travel, and the high abundance of potential hosts 
in coastal North America probably have facilitated introduction and establishment. Adults, 


life cycle, and damage of C. rufipenne are described briefly. 
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The small Japanese cedar longhorned 
beetle, Callidiellum rufipenne (Motschul- 
sky) (Coleoptera: Cerambycidae), is best 
known as a borer of Japanese cedar, Cryp- 
tomeria japonica D. Don (Taxodiaceae), 
and Japanese cypress or Hinoki false cy- 
press, Chamaecyparis obtusa (Siebold & 
Zuccarini) Endlicher (Cupressaceae) (Ma- 
kihara 1984, Shibata 1994), which are im- 
portant trees in Japanese plantations (Ko- 
bayashi 1985). Larvae of C. rufipenne, 
however, also tunnel into the wood of other 
species of Cupressaceae and rarely Pina- 
ceae (Bates 1873, Gressitt 1951, Shiraki 
1952, Campadelli and Sama 1988, Bahillo 
and Iturrondobeitia 1995). Shibata (1994) 


and others have suggested that C. rufipenne 
attacks only dead or dying wood of its co- 
niferous hosts. Other species of Callidiel- 
lum, C. cupressi (Van Dyke) and C. vires- 
cens Chemsak and Linsley in the western 
United States (Chemsak and Powell 1964, 
Chemsak and Linsley 1966) and C. flavo- 
signatus Pu and C. villosulum (Fairmaire) 
in China (Gressitt 1951, Pu 1991), also are 
restricted to conifers in the Cupressaceae, 
Pinaceae, and Taxodiaceae. 

In May 1997, a single adult of C. rufi- 
penne was collected on wild eastern red ce- 
dar, Juniperus virginiana L., at Manteo, 
Dare Co., North Carolina (E.R. Hoebeke, in 
litt.). This represented the first record of this 
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eastern Asian beetle in the wild in the Unit- 
ed States. After the initial discovery of the 
lone adult, K. Ahlstrom (in litt.) reared ad- 
ditional adults from larvae collected in the 
wood of dead eastern red cedar at Manteo. 
Before its recent introduction into Italy 
(Campadelli and Sama 1988), Spain (Bah- 
illo and Iturrondobeitia 1995), and this 
country, C. rufipenne had a distributional 
range of Russia (Sakhalin), Japan (includ- 
ing the Ryukyu Islands), Korea, Taiwan, 
and northeastern China (e.g., Gressitt 1951, 
Duffy 1968, Makihara et al. 1989). Gressitt 
(1951) suggested that C. rufipenne probably 
was introduced into Taiwan. Port inspectors 
have repeatedly intercepted this beetle in 
dunnage and other wood products shipped 
to New Zealand (Bain 1974, 1977), the 
United States (Mumford 1965, 1966, 1967; 
Girard 1968, 1969, 1971, 1972a, 1972b, 
1973, 1974; USDA 1979, 1980, 1981, 
1982, 1984), and other countries. 

Here we report the discovery of C. rufi- 
penne in Connecticut, document its infes- 
tation of live plants, mainly American ar- 
borvitae or northern white cedar, Thuja oc- 
cidentalis L., and briefly describe its life 
history and the appearance of damage. We 
initiated this and additional studies because 
C. rufipenne may pose a threat to the nurs- 
ery industry and to northern forests. Arbor- 
vitae are important to the nursery trade be- 
cause they are popular ornamental shrubs 
grown widely and planted especially near 
homes and commercial buildings. In addi- 
tion, northern white cedars are an integral 
part of some forests in northeastern and 
north-central North America. 


MATERIALS AND METHODS 


Adult records from Connecticut are 
based on inspecting plants for larval injury 
and then removing or rearing beetles from 
plants with damage. We extracted adults 
from wood mainly between late September 
1998 and February 1999 by finding holes 
(the eventual adult exit routes that had been 
plugged with chewed wood by larvae) in 
branches and then by splitting the wood to 
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reveal the individual adults in their pupal 
chambers. Between November 1998 and 
March 1999, additional infested arborvitae 
(about 80% of ‘all infested plants) were 
transported from garden centers or land- 
scaped areas, mostly residential yards in 
Fairfield and New Haven Co., to two out- 
door enclosures with double screening at 
Lockwood Farm, Hamden, New Haven 
Co., Connecticut. In late March, branches 
that appeared to be uninfested were pruned 
from these shrubs and burned in accordance 
with state regulations. The remaining wood 
that had evidence of larval boring was di- 
vided into two equal groups. Wood of each 
of the shrubs in one Jot was placed in a 
sealed white plastic drum (18.9 liters) in an 
environmental chamber adjusted to 21 + 
1°C and to a 15L:9D photoperiod. The re- 
mainder of the wood was put into screened 
cages of various sizes in one of the outdoor 
screened houses. Adults were collected 
from drums or cages every 3-7 days until 
emergence ended. 

Data for infestations of C. rufipenne dis- 
covered by federal inspectors at ports of en- 
try between 1964 and 1982 (Mumford 
1965, 1966, 1967; Girard 1968, 1969, 1971, 
1972a, 1972b, 1973, 1974; USDA 1979, 
1980, 1981, 1982, 1984) were used in Fig. 
1. Yearly records were based on the fiscal 
year, which changed during the mid-1970’s. 
Between 1964 and 1982, C. rufipenne had 
a quarantine status of an actionable pest. In 
1982, the Animal and Plant Health Inspec- 
tion Service (APHIS) changed its quaran- 
tine status from an actionable to a non-re- 
portable pest (J. Cavey, in litt.), which re- 
sulted in a rapid decrease in records of its 
interception. In 1998, C. rufipenne again 
became an actionable pest. 

Voucher specimens are deposited at the 
Connecticut Agricultural Experiment Sta- 
tion, New Haven; Cornell University, Itha- 
ca, New York; National Museum of Natural 
History, Smithsonian Institution, Washing- 
ton, D.C.; and Essig Museum of Entomol- 
ogy, University of California, Berkeley, 
California. 
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Location and characteristics of live arborvitae, Thuja occidentalis, infested by the small Japanese 


cedar longhorned beetle, Callidiellum rufipenne, in Connecticut during 1998. 


Location of Infested Plants No. Beetles 

County Town Variety of Arborvitae Height (m) No. Infested Mean Range 
Fairfield Greenwich Smaragd 1.8-2.1 T 4.4 2-9 
Fairfield Greenwich/Stamford! Smaragd 1.5-1.8 4 10.3 2-27 
Fairfield Stamford Brandon 1.8-2.1 2 4.0 3-5 
Fairfield Stamford Smaragd 1.5-1.8 26 11.1 2-37 
Fairfield Stamford/Greenwich! Smaragd 1.5-1.8 16 5.5 2-11 
New Haven Milford Nigra 1.5-1.8 2 2.0 
New Haven Milford Smaragd 0.9-1.5 8 1.9 1-3 
New Haven Milford Smaragd 1.2-1.8 31 4.5 1-16 
New Haven North Haven Smaragd 1.5-1.8 5 3.4 1-9 


! în 1998, these arborvitae initially were at the garden center in the town listed first, and then, usually in 
spring of the same year, they were planted in yards in the town listed second. 


RESULTS AND DISCUSSION 


Infestations in Connecticut.—On 22 Sep- 
tember 1998, one adult of C. rufipenne was 
found in a branch of a emerald green ar- 
borvitae, T. occidentalis ‘Smaragd’, planted 
in spring 1998 near a small factory in Mil- 
ford, New Haven Co. Subsequent inspec- 
tion of the planting of 42 arborvitae at this 
site revealed 7 live plants (16.7% of the to- 
tal) with injury from larval boring. The 42 
arborvitae planted by the factory were pur- 
chased at a nearby garden center that also 
had infested arborvitae that had not been 
sold. This find represents the second North 
American record of this beetle outside a 
port of entry, and the first from a live ar- 
borvitae that visually appeared to be 
healthy. In 1967, an inspector at a port in 
the United States did intercept C. rufipenne 
in dunnage of a Thuja species on a cargo 
ship (Girard 1968). 

Between autumn 1998 and spring 1999, 
state inspectors found 102 (0.5% of total) 
infested plants among 20,000 cupressa- 
ceous shrubs or trees examined in garden 
centers, nursery fields, landscaped areas, 
and the wild throughout Connecticut. Plants 
infested with C. rufipenne were located 
mainly in four garden centers and in nearby 
residential areas with arborvitae that re- 
cently had been purchased from the garden 
centers (see Table 1 for the locations). Of 


102 infested plants, 100 (98.0%) had been 
imported from western North America, and 
94 (92.2%) had been balled and burlaped 
within 2 years of inspection for C. rufipen- 
ne. Thorough examination of nursery fields 
at the points of origin in British Columbia 
(J. Bell and B. Gill, in litt.) and Oregon (R. 
Westcott, in litt.) and inspection of ship- 
ments from the western North America in 
1999 did not reveal any damage or speci- 
mens of C. rufipenne. The plants with C. 
rufipenne apparently became infested in 
Connecticut; however, the origin and time 
of introduction are unknown. 

Of the 102 infested plants, 101 (99.0%) 
were arborvitae (Table 1), and one was a 
yellow cedar, Chamaecyparis nootkatensis 
(D. Don) Spach. Among the 101 infested 
arborvitae of three cultivars, 97 (96.0%) 
were the variety ‘Smaragd’, which current- 
ly is the most widely grown and planted 
arborvitae in Connecticut. Infested arbor- 
vitae had between ! and 37 beetles, and 
ranged in height from 0.9 to 2.1 m. In all, 
632 beetles developed in the wood of the 
101 arborvitae (mean = 6.3 live beetles/ 
plant), and 6 in that of yellow cedar. An 
unknown number of arborvitae that may 
have been infested by C. riufipenne at the 
four garden centers were sold and probably 
planted in southwestern Connecticut. 

Even though most infested plants that 
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Fiscal Year 


Fig. I. 


Frequency of interceptions of the small Japanese cedar longhorned beetle, Callidiellum rufipenne, at 


ports of entry in the United States between 1964 and 1982. The change in the fiscal year in the early 1970's 
apparently caused some inconsistencies in compilation of data between 1973 and 1975. 


were balled and burlaped appeared healthy, 
they may have been susceptible to attack by 
C. rufipenne because they were stressed by 
root and branch breakage and possibly in- 
adequate watering before, during, and after 
shipment to Connecticut. Furthermore, 
these arborvitae occasionally were infested 
by bark beetles (Scolytidae), such as 
Phloeosinus canadensis Swaine and Poly- 
graphus rufipennis (Kirby). 

Factors contributing to accidental intro- 
duction and establishment.—The small Jap- 
anese cedar longhorned beetle has repeat- 
edly been intercepted by federal and state 
inspectors at ports of entry in the United 
States (Mumford 1965, 1966, 1967; Girard 
1968, 1969, 1971, 1972a, 1972b, 1973, 
1974; USDA 1979, 1980, 1981, 1982, 
1984; R. Penrose, in litt.). In most cases, 
the intercepted beetles were associated with 


dunnage or other wooden material from 
eastern Asia. In Vancouver, British Colum- 
bia, in 1927, C. rufipenne was reared from 
imported wood of Japanese origin (Leech 
1949), Hatch (1971) recorded another spec- 
imen from Seattle, Washington, but this 
beetle, too, was likely associated with an 
imported wood product. 

Between 1964 and 1982, when federal 
inspectors actively reported infestations of 
C. rufipenne, they repeatedly discovered 
them in imported wood material (Fig. 1). 
During these years, infestations were found 
in dead wood, especially dunnage, in 21 
states in the United States and in Puerto 
Rico (Mumford 1965, 1966, 1967; Girard 
1968, 1969, 1971, 1972a, 1972b, 1973, 
1974; USDA 1979, 1980, 1981, 1982, 
1984). Although C. rufipenne was not dis- 
covered at ports of entry in Connecticut, it 
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was found in ports of the nearby states of 
New Jersey, New York, and Pennsylvania. 
In coastal counties in Connecticut and near- 
by states, potential hosts abound in residen- 
tial areas and forests. In particular, over- 
mature, often dead and dying trees of J. vir- 
giniana are numerous in successional areas 
along major highways and in regrowth for- 
ests. We suggest that the frequency of ar- 
rivals of C. rufipenne in imported wood, in- 
creased international trade and travel, and 
the high abundance of potential hosts near 
coastal areas probably have facilitated the 
accidental introduction and establishment 
of C. rufipenne in the United States. 

Brief description of adult appearance, life 
history, and damage.—Males are iridescent 
deep blue with a single brownish red to red 
patch at the anterolateral corner of the up- 
per surface of each elytron. The females 
(Fig. 2) have entirely reddish brown elytra 
and a reddish abdomen. The antennae of 
males are longer than the body, whereas 
those of females are shorter, about *% to 34 
the length of the body. Thus, the sexes can 
be separated by both color and antennal 
length. When they are reared from arbor- 
vitae, adults vary from 5—13 mm in length. 

The life history of C. rufipenne (Shibata 
1994, in litt.; Maier 1999; Y. Soma, in litt.) 
is similar to that of other species of Calli- 
diellum (Chemsak and Powell 1964, Nak- 
amura and Kojima 1981). Adults of C. ru- 
fipenne emerge from wood in spring and 
soon mate on the host. Females of C. rufi- 
penne then lay eggs singly or in small 
groups in cracks or crevices in stems or 
bark. After hatching, larvae bore into the 
cambium and phloem. They expand their 
feeding tunnel until they become full-grown 
(Fig. 3) in late summer. After feeding is 
completed, larvae bore into the sapwood 
and carve an ellipsoidal pupal cell. The pu- 
pal chamber is connected to the surface of 
a branch by an exit tunnel (Fig. 4) that is 
oval in cross-section. Larvae plug the even- 
tual exit route with fragments of chewed 
wood. They pupate in late summer or early 
fall, and adults eclose within 2-3 weeks, 
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usually in the autumn. Adults remain in the 
pupal cell until the following spring when 
they remove the plug to the pupal cell and 
emerge. In Connecticut, C. rufipenne has 
one generation per year. In Japan, the life 
cycle also usually requires | year. In some 
northern regions of Japan, however, it may 
require 2 years to complete the life cycle 
(Y. Soma, in litt.). 

In live arborvitae, injury from larval bor- 
ing becomes most obvious between late 
summer and the following spring when the 
bark of small arborvitae often splits to re- 
veal the sinuous larval tunnels (Fig. 5). The 
larval gallery is packed with frass, which 
apparently is also mixed with chewed wood 
fragments. In some cases, these tunnels may 
encircle branches and, thereby, disrupt the 
flow of water and nutrients within the plant. 
The material packed in the larval gallery 
has both light and dark particles, giving it 
a “‘salt-and-pepper”’ look. 
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@ Ao 
Figs. 2-5. Small Japanese cedar longhorned beetle, Callidielhun rufipenne. 2, Adult female, 12 mm in length. 
3, Full-grown larva exposed after removal of bark of arborvitae, 13 mm in length. 4, Larva in its ellipsoidal 


pupal cell; note the pupal plug of chewed wood fragments. 5, Branch injury caused by larval boring. Arrows 
show frass and chewed wood exposed after the bark splits in late summer. 
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